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ABSTRACT
Sternal and rib fractures are well-known complications 
of cardiopulmonary resuscitation (CPR). We experienced 
a rare case of traumatic gastric perforation associated 
with CPR that required emergency laparotomy. In this 
case, we examined whether surgery is essential for gas-
tric perforation associated with CPR. A 67-year-old man 
experienced cardiopulmonary arrest in the workplace, 
and bystander CPR was performed by his colleagues. 
He was then transported by ambulance to our hospital. 
A large amount of free air was found in the peritoneal 
cavity on computed tomography at presentation, and 
perforation of the gastrointestinal tract was suspected. 
During emergency laparotomy, a 2-cm serosal-muscular 
layer tear was found in the gastric lesser curvature. The 
damaged stomach wall was repaired, the abdominal cav-
ity was lavaged, and surgery was completed by placing 
a drainage tube. The patient’s postoperative course was 
good and he was discharged on the 26th postoperative 
day. Emergency laparotomy has been performed fre-
quently for traumatic gastric perforation associated with 
CPR. However, emergency laparotomy may be avoided 
by conservative treatment in some cases. Traumatic gas-
tric perforation associated with CPR is a serious compli-
cation; however, the life prognosis of cardiopulmonary 
arrest patients depends on the original disease and the 
success of CPR. Traumatic gastric perforation associated 
with CPR is rarely fatal, and bystanders should not hesi-
tate to initiate CPR.
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Complications of cardiopulmonary resuscitation (CPR), 
such as sternal fracture, rib fracture, and skin damage, 
occur in 21%–65% of patients receiving CPR.1 However, 
traumatic gastric perforation is a rare complication that 
occurs at a rate of 0.1% during CPR.2 We experienced a 
rare case of traumatic gastric perforation associated with 
CPR that required emergency laparotomy. In this case, 
we examined whether surgery is essential for gastric 
perforation associated with CPR.
PATIENT REPORT
A 67-year-old man experienced cardiopulmonary arrest 
(CPA) in the workplace, and colleagues administered 
bystander CPR. He was then transported by ambulance 
to our hospital. Although abdominal distension was ob-
served on presentation, there were no signs of peritonitis; 
however, chest radiographs revealed free air under the 
right diaphragm (Fig. 1). Abdominal computed tomogra-
phy revealed a large amount of free air in the peritoneal 
cavity and the lesser omentum (Fig. 2a); subcutaneous 
emphysema was also seen in the inguinal region (Fig. 2b). 
Fig. 1. Chest radiograph showing large volumes of right subdia-
phragmatic free air (arrows).
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Fig. 4. The perforation site is healed and scarred (within the cir-
cle).
 Based on these findings, we diagnosed upper gas-
trointestinal perforation following acute myocardial in-
farction confirmed with an electrocardiogram following 
CPA. Emergency cardiac catheterization and percutane-
ous coronary intervention were performed by a cardio-
vascular physician, which was followed by emergency 
laparotomy. Intraoperatively, a large amount of air with 
no offensive odor was found in the peritoneal cavity. 
However, no food residue, digestive juice, or feces were 
found; a small amount of normal physiological ascites 
was observed. We found a 2-cm serosal-muscular layer 
tear with hematoma in the gastric lesser curvature, and 
a fragile area in the stomach wall around the damaged 
site (Fig. 3a). The damaged stomach wall was repaired 
Fig. 2. Computed tomographic image. a: A large amount of air was found in the abdominal cavity causing pneumoperitoneum. We also 
recognized a small amount of air in the lesser omentum (arrows). b: Subcutaneous emphysema was observed in the inguinal area (arrows).
Fig. 3. Intraoperative findings. a: A large amount of air was found in the peritoneal cavity, but no food residue, digestive juice, or feces 
was found. We found a 2-cm tear in the serosal-muscular layer with hematoma in the gastric lesser curvature (arrow), and a fragile area 
in the stomach wall around the tear. b: The tear in the stomach wall was repaired including the fragile area (arrows). We inserted a drain 
near the repair site and completed the operation.
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including the fragile area (Fig. 3b), the abdominal cavity 
was lavaged, and surgery was completed by placing a 
drainage tube. The patient’s postoperative course was 
good. The drainage tube was removed on the 5th post-
operative day (POD). The nasogastric tube was removed 
on POD 7, and solid meals were started on POD 8. On 
POD 23, we confirmed healing of the perforation site 
with upper gastrointestinal endoscopy (Fig. 4), and the 
patient was discharged on POD 26 without neurological 
impairment.
DISCUSSION
We searched PubMed.gov for all cases of gastric perfo-
ration associated with CPR up to March 2017 using the 
keywords (perforation OR rupture OR pneumoperito-
neum OR laceration) AND (gastric OR stomach) AND 
(resuscitation OR BLS OR ALS OR CPR OR cardiac 
arrest). The references in the retrieved publications were 
also searched for additional cases (Table 1).3–53 The 
median age was 68 years (range, 5 months–88 years), 
and the male-to-female ratio was nearly equal (37:34). 
Emergency laparotomy was performed in 48 of these 
patients (68.5%), and no patients had symptoms of peri-
tonitis within the searchable range. The reasons for the 
lack of symptoms may be as follows: The main cause of 
traumatic gastric perforation associated with CPR is pre-
sumed to be that the stomach is markedly expanded by 
improper artificial respiration and that intragastric pres-
sure rises rapidly when performing chest compressions. 
Unlike with perforations such as gastric ulcer, in cases 
of gastric perforation associated with CPR, perforation 
occurs after the stomach wall is stretched to the limit, 
and the mucosa and serosal muscular layer are torn sep-
arately. The result is that the mucosal rupture site and 
serosal-muscular layer rupture site do not match when 
the stomach collapses; therefore, the perforation path 
runs the gap of the submucosal layer and the muscular 
layer from the mucosal rupture site to the rupture site 
of the serosal muscular layer. Only air in the stomach, 
which has reached a very high pressure, can leak out of 
the stomach. Liquid and solids can barely pass through 
the rupture, which is why peritonitis symptoms do not 
develop, despite gastric perforation. 
 Once gastric rupture occurs, a large amount of air is 
released into the abdominal cavity because the stomach 
interior is under high pressure. Laparotomy is likely to 
be intuitively selected for gastric perforation with a large 
amount of free air; however, emergency laparotomy may 
not be necessary. What leaks into the peritoneal cavity is 
clean air because the stomach contains primarily artifi-
cially-delivered air, and there is almost no leakage of liq-
uids and solids. Therefore, conservative treatment may 
Table 1. Reports of traumatic gastric perforation 
associated with cardiopulmonary resuscitation
　 　 n = 71
Age (years) (Median ± SD) 　 68 ± 18.4
Gender 
　
Male 37 
Female 34 
Cause of CPA
Cardiovascular disease 28 
Respiratory disease 17 
Others 16 
Unknown 10 
CPR method
BLS (mouth to mouth) 43 (6)
ALS 26 
Unknown 2 
Attempted intubation
Yes 27 
No 44 
Esophageal intubation (n = 27) Yes 13 
No 14 
Defibrillaion
Yes 13 
No 58 
Outcome of CPR
Successful 59 
Unsuccessful 12 
Location of gastric perforation 
Lesser 39 
Anterior 2 
Unknown 30 
Treatment for perforation
Laparotomy 48 
Conservative 10 
None 12 
Unknown 1 
Outcome
Alive 41 
Dead 30 
Cause of death (n = 30)
Original disease 25 
Others 3 
Unknown 2 
Gastric perforation 0
ALS, advanced life support; BLS, basic life support; CPA, cardio-
pulmonary arrest; CPR, cardiopulmonary resuscitation. 
be possible for traumatic gastric perforation associated 
with CPR. In cases where peritonitis can be ruled out 
based on physical and other examination findings, rather 
than moving quickly to laparotomy, we believe that care-
ful follow-up observation with conservative treatments 
such as gastric decompression and antacid administra-
tion is an option. A patient’s entire body condition is 
considered unstable after CPR, regardless of the under-
lying disease leading to the CPA; therefore, it is very 
beneficial to avoid emergency laparotomy immediately 
after CPR. It is useful to perform surgery of traumatic 
gastric perforation associated with CPR by laparoscopic 
surgery which is minimally invasive. However, consider-
ing the risk of general anesthesia, it should be limited to 
troublesome cases as to whether conservative treatment 
is possible or not.
 In conclusion, emergency laparotomy has been 
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performed frequently for traumatic gastric perforation 
associated with CPR. However, emergency laparotomy 
may be avoided by conservative treatments in some cas-
es. Traumatic gastric perforation associated with CPR is 
a serious complication; however, life prognosis for CPA 
patients depends on the original disease and the success 
of CPR. Traumatic gastric perforation associated with 
CPR is rarely fatal, and bystanders should not hesitate to 
initiate CPR. 
The authors declare no conflict of interest.
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